we trace career prospects after motherhood for fi ve cohorts of American, British, and West German women around the 1960s. We establish wage penalties for motherhood between 9% and 18% per child, with wage losses among American and British mothers being lower than those experienced by mothers in Germany. Labor market mechanisms generating the observed wage penalty for motherhood differ markedly across countries, however. For British and American women, work interruptions and subsequent mobility into mother-friendly jobs fully account for mothers' wage losses. In contrast, respective penalties are considerably smaller in Germany, yet we observe a substantial residual wage penalty that is unaccounted for by mothers' observable labor market behavior. We interpret this fi nding as indicating a comparatively more pronounced role for statistical discrimination against mothers in the German labor market.
ith the historical decline in the gender wage gap leveling off during the 1980s and 1990s, research across the social sciences has increasingly sought to identify processes that might explain the persistence of a signifi cant gender wage gap in the United States as well as abroad despite sharp increases in women's educational attainment and career aspirations (cf. DiPrete and Buchmann 2006) . Motherhood and women's traditional role as caregivers come in as a natural candidate factor, more particularly so since recent research has demonstrated that much of the gender wage gap is perhaps better termed a family wage gap: in a survey of gender wage gaps in industrial countries, Waldfogel (1998b) and Polachek (2006) argued that wage gaps between men and single women are relatively minor, whereas wage gaps between men and married women have remained highly signifi cant. Given the equally persistent correlation of marital status and motherhood throughout the Western world, it would seem that motherhood may indeed be a critical event behind much of the gender wage gap.
Also, labor market mechanisms abound that might put working mothers at a disadvantage. Because motherhood can be an exhausting responsibility, women's effort and productivity on the job might fall. Or even if productivity does not fall, employer perceptions that mothers might be less productive could form barriers to women's careers. Furthermore, there might be wage costs to mothers' work interruptions because these disrupt the accumulation of human capital or involve the depreciation of existing skills. And fi nally, women's adaptation to their caregiver role might trigger changes in their labor market behavior-job mobility into more mother-friendly employment and curbed occupational aspirations, in particular-that carry a wage penalty relative to their pre-birth careers.
Recognizing the strains involved for women in combining family and work, a broad range of family policies has, in fact, been advocated and enacted over the past decades across the industrial world to ease women's fertility and career choices by partially undermining those market processes conducive to putting mothers at an economic disadvantage (cf. Brewster and Rindfuss 2000; Waldfogel 2001) . Key among those are maternity and parental leave systems that provide job guarantees to women who temporarily interrupt work for childcare, and subsidized or public childcare arrangements that partially free mothers from their caregiver roles. Because there is considerable variation in the thrust and generosity of policies adopted across countries, comparative research may provide important insights into whether and how the level and nature of public support available to mothers mitigates any adverse economic consequences of motherhood. At this point, however, systematic analyses of cross-country differences in the wage penalty for motherhood have been rare and, when available, have been hampered by a lack of access to comparable longitudinal data that would have permitted researchers to control for cohort effects, unobserved heterogeneity, and sample selection bias.
Against this background, this article seeks to contribute new empirical evidence on the issue by assessing the wage penalty for motherhood as well as its sources from harmonized longitudinal data for fi ve cohorts of women in three countries. More specifi cally, we use the British Household Panel Survey (BHPS), the German Socio-Economic Panel (GSOEP), and the National Longitudinal Survey of Youth (NLSY) to contrast the labor market experiences of two cohorts of German women with those of one cohort of British and two cohorts of American women born around the 1960s. These three data sets are unique in providing prospectively collected survey data on women's fertility and labor market histories over suffi ciently long observation windows to permit identifi cation of wage penalties for motherhood even for women who interrupt their careers over extended periods of time. In addition, these data sets offer a broad range of data on women's labor market behavior that will enable us to conduct a differentiated analysis of the sources of the motherhood wage penalty in the three countries. Finally, the particular cross-country comparison is of substantive interest in its own right because the three countries under study exhibit quite distinctive approaches to family policy, with both Britain and Germany exhibiting stronger government intervention aimed at reconciling mothers' family and working roles than is common in the United States.
Empirically, our study confi rms that wage costs of motherhood differ across countries. However, despite its more generous family policies, Germany displays the highest wage penalty for motherhood. What is more, the sources underlying the wage penalty for motherhood also differ sharply between the German labor market on the one hand, and the British and American labor markets on the other. Whereas among British and American women, work interruptions and mothers' post-birth labor force behavior fully account for the wage penalty for motherhood, a considerable residual wage penalty remains among German women even after extensive controls for women's actual job histories. Unlike in Britain and the United States, but consistent with institutional differences between these countries, German mothers are not found to be penalized for lengthy work interruptions, for employer change at returning to the labor market after a childcare break, or for mobility into more mother-friendly jobs. Because motherhood still results in signifi cant wage losses for German women, we conclude that either employers respond to Germany's more favorable institutional environment by more strongly discriminating against mothers as a group, or that motherhood disproportionately weakens women's bargaining power in the German labor market. Within the next two sections, we develop the theoretical background of our analysis and then discuss our data sources and statistical methodology before presenting the results of our empirical analysis in greater detail.
CHILDBIRTH, WORK INTERRUPTIONS, AND WOMEN'S CAREERS
In a competitive labor market that rewards the economically productive human capital of individual workers, children and any associated work interruption are likely to threaten the economic position of the caretaker-and, because women still take charge of childcare in most families, the costs of doing so will typically fall on mothers. Whether and how these costs may be alleviated very much depend on the precise source of competitive disadvantages associated with motherhood and subsequent childcare breaks, however. In fact, much of the theoretical literature on the issue may be summarized as seeing one or more of several complementary mechanisms operating: namely, patterns of human capital accumulation and depreciation, effects of compensating wage differentials in conjunction with mothers' labor market choices, and noncompetitive mechanisms that create disadvantages for mothers from reduced bargaining power or employer discrimination.
To begin, wage losses following care-related work interruptions may be derived from standard human capital theory (cf. Becker 1993) . Where market wages refl ect individual productivity and worker productivity is given by formal skills, experience, and routine, any period of nonmarket activity is likely to generate wage losses due to processes of human capital depreciation as well as lack of further human capital investment (Becker 1985; Mertens, Schippers, and Siegers 1995; Mincer and Ofek 1982) . The latter effect is an obvious implication of the work interruption in itself: as continuous employment generates human capital accumulation through constant application of work skills, the theory predicts that mothers' wages will fall relative to those of continuously employed workers (or, rather, fail to rise further) if mothers stay home. Hence, at any biographical time point, mothers who interrupted their careers will have accumulated a smaller stock of human capital than continuously employed women. In consequence, family-related work interruptions should imply a permanent wage loss for mothers even absent any further distortion of market processes. 1 In addition, further wage losses may follow from mothers' subsequent labor market choices-or more precisely, from the fact that childbirth may reinforce the traditional division of labor between spouses (e.g., Becker 1985) and the associated changes in women's labor market behavior that follow from the constraint that mothers typically take charge of child rearing. Although traditionally, childbirth often implied mothers' complete withdrawal from the labor market for extensive periods of time, women nowadays reenter the labor market fairly quickly (e.g., Goldin 2006; Rosenfeld 1996) . More often than not, however, women might nevertheless seek to accommodate to the demands of their dual role of worker and caregiver by curbing their personal career aspirations in favor of family and children.
In consequence, women might reduce work hours (Drobnic, Blossfeld, and Rohwer 1999) , shift to occupations and industries offering predictable work schedules or job security (Desai and Waite 1991) , or search for employers offering family-friendly work arrangements (Estes and Glass 1996; Glass 2004) . Moreover, part of the observed changes 1. The human capital prediction of a permanent wage gap is somewhat qualifi ed by the standard assumption of concave wage profi les, in which wage convergence between childless women and mothers will result from ceiling effects in later working life. Also, earnings rebound effects may account for temporarily stronger wage convergence immediately after reentry because women are able to partially restore depreciated capabilities quickly and recapture respective wage returns early on. in women's labor force behavior may refl ect mothers' response to work conditions with their pre-birth employer or to the fact that their former employers have discontinued work contracts anyway. In purely economic terms, however, mothers' search for more motherfriendly employment means that women are substituting nonpecuniary for monetary returns to working, resulting in lower wages for these jobs. Also, job changes may imply loss of fi rm-, occupation-, or industry-specifi c human capital and will then similarly result in wage losses (Budig and England 2001; Jacobs 1997; Mertens et al. 1995; Waldfogel 1998a) . And unless such career choices are easily reversed, wage losses after childbirth are likely to be permanent as well.
Finally, the wage penalty for motherhood could also result from a range of non competitive mechanisms triggered by motherhood. By assuming child rearing responsibilities, women clearly restrict their geographical mobility and hence limit their set of available job opportunities. As a result, mothers are likely to forgo some wage growth in the fi rst place, and any such restriction on job search behavior is also likely to decrease their bargaining power relative to both current and prospective employers (e.g., Manning 2003) . Alternatively, wage penalties for motherhood might result from processes of statistical discrimination against mothers as employers resort to this easily observable status to infer unobservable worker productivity when making decisions on recruitment, training provision, promotion, or remuneration (Correll, Benard, and Paik 2007; Petersen and Saporta 2004; Spence 1973) . As with many other traits and behaviors, motherhood or taking time off for childcare may have little real productivity effects in itself but may nevertheless generate signifi cant wage effects whenever employers believe more family-oriented behaviors to be correlated with mothers' lower productivity on the job and consequently decide to stigmatize working mothers.
INTERNATIONAL VARIATION IN FAMILY POLICY AND THE COST OF MOTHERHOOD
The operation of the aforementioned mechanisms generating wage losses to mothers may in fact critically depend on the wider institutional and cultural context in which employer and worker behavior is embedded, so that the wage penalty for motherhood may be expected to vary across countries. Regarding women's economic responses to motherhood, explicit family policies designed to relieve some of the costs associated with childbirth are likely to be salient public policy interventions that generate behavioral effects on the part of both mothers and their employers. Key among these are subsidies to childcare or public provision of childcare on the one hand, and maternity or parental leave policies on the other.
Although often considered complementary interventions, their economic implications are likely to differ considerably. In a nutshell, subsidized or publicly provided childcare will raise women's incentives to paid work both by directly raising their earnings net of childcare cost and by lowering the opportunity cost of employment through access to quality childcare (Anderson and Levine 2000; Blau and Robins 1991) . Higher public childcare support should hence, all other things being equal, reduce the duration of post-birth work interruptions (e.g., Anderson and Levine 2000; Bainbridge, Meyers, and Waldfogel 2003; Baum 2002a; Blau and Robins 1998; Meyers, Heintze, and Wolf 2002) , thus also limiting potential loss of women's human capital. Furthermore, because of the tax-based funding of childcare support, policy costs will not be-directly or indirectlypassed on to either working mothers or working women in general, but rather be borne by taxpayers, workers, and consumers; at best, these costs shift overall labor demand toward the care services sector.
These effects contrast with the implications of maternity or parental leave mandates that establish job retention rights over a specifi ed period around childbirth. Evidently, protecting mothers from labor market risk associated with leave-taking will encourage parents to take time off for childcare (Han and Waldfogel 2003) . Moreover, job reinstatement rights will limit the wage effects of extended work interruptions by aiming to retain workers' fi rm-specifi c human capital-and the wage return to it-across the childcare break (e.g., Waldfogel 1998a). However, because maternity and parental leave mandates impose potentially signifi cant nonwage costs to employers, they potentially also generate important equilibrium effects disadvantaging working women because employers would either directly pass on these costs by lowering wages for women in a competitive labor market (cf. Ruhm 1998) or, under imperfect competition, would be able to pass on these costs through statistical discrimination against women or working mothers in hiring and promotion decisions (e.g., Blau and Kahn 1996) . The latter effect might be particularly important with lengthy statutory leave periods that strongly affect the expected duration of work interruptions following childbirth.
Because the extent and emphasis of family policy interventions vary considerably between Britain, Germany, and the United States (cf. Gornick and Meyers 2003; Gornick, Meyers, and Ross 1997; Kamerman 2000; OECD 1996 OECD , 2001 OECD , 2007 Sainsbury 1994 Sainsbury , 1996 Waldfogel 2001 for overviews), the aforementioned processes might be important in generating cross-country differences in the wage penalty for motherhood as well as its sources. Historically, the United States has often been considered a laggard of welfare state development, and this also applies with respect to family policy (cf. Kamerman 2000) . Compared with European countries, support for reconciling working and caregiving roles is typically institutionally more fragmented, locally variable, and targeted toward dis advantaged groups-and more often, employer-based rather than statutory. In line with this, private providers play a very signifi cant role in childcare provision, childcare costs are signifi cant, and public policies to subsidize childcare are strongly directed toward fostering the employment of single mothers (Bainbridge et al. 2003) . Also, the United States lagged behind other industrial economies in introducing a statutory, although unpaid, 12-week parental leave mandate only as recently as 1993 with the passing of the Family and Medical Leave Act (FMLA), which still failed to extend coverage beyond about 50%-55% of the female labor force because of both the requirement of a minimum of 12 months and 1,250 hours pre-leave service and the exemption of small to mid-sized businesses.
This relatively meager level of public support contrasts with the institutional environments of both Britain and (West) Germany, even though neither country features nearly as generous public support as would be common in Scandinavia. Britain, for example, had established job retention rights with the Employment Protection (Consolidation) Act of 1976 that established a right of job reinstatement for as many as 29 weeks after birth. In addition, the period of job-protected leave was accompanied by statutory maternity pay at as much as 90% of previous earnings for six weeks and a fl at-rate benefi t for an additional 12 weeks. However, like in the United States, coverage for statutory job reinstatement rights was heavily restricted by the requirement of two years of continuous service with the current employer (and fi ve years even for women in marginal employment) so that only between 50% and 60% of women qualifi ed during the late 1970s and 1980s (McRae 1991) . Maternity rights were extended with the introduction of 13 weeks of unpaid parental leave in 1993 and universal (ordinary) maternity leave of 14 weeks in . Further reform, effective in 2000 , 2003 , extended ordinary maternity leave fi rst to 18 and then 26 weeks; weakened pre-leave service restrictions for extended job reinstatement rights in 2000 and then completely abolished these in 2007; and extended job reinstatement rights to a 52-week period in 2003 (cf. Mair 2000) . Parallel to these reforms, Britain's Labour government also extended the statutory maternity pay benefi t duration to 26 weeks in 2003 and also upgraded childcare subsidies through reforms of the Working (Family) Tax Credit and Child Tax Credit systems in 1999 and 2003.
Even so, for most of the 1980s and 1990s-that is, the critical family formation stage of women born around the 1960s that form the backbone of our subsequent empirical study-public support for working mothers in Britain fell short of that available to (West) German women. In terms of childcare facilities, Germany traditionally relied on broad coverage through its semi-public and heavily subsidized kindergarten system and, during the 1990s, established statutory coverage rights for children aged 3 and older. On the other hand, pre-kindergarten childcare has remained weak, and private-market alternatives are underdeveloped relative to both Britain and the United States. Partly as a deliberate policy response by its then conservative government, but also building upon a strongly paternalistic tradition that had established maternity leave rights as early as 1878, Germany sharply extended its maternity leave provisions in a succession of reforms from the universal maternity leave entitlement of six months that had been in effect since 1979 to a three-year, parental-leave entitlement that took effect in 1992 (cf. Dienel 2002) . In addition, Germany provides maternity-leave benefi ts that fully replace earnings during the fi rst 14 weeks of maternity leave and a subsequent fl at-rate parental-leave benefi t that was set at the equivalent of half the average female earnings at its introduction in 1979 but never adjusted for infl ation afterward.
Eventually, these institutional differences between the three countries clearly create variation in women's incentives to maintain labor market attachment following childbirth, which then may also result in cross-country differences in the wage penalty for motherhood. More specifi cally, the relative lack of public support for reconciling family and work in the United States implies that mothers, much like anybody else, are exposed to the unfettered operation of the economic forces of labor markets, notably including the cost of lengthy work interruptions, of loss of fi rm-specifi c human capital through involuntary job change, or any compensating wage differential attached to more family-friendly occupations and industries. Compared with those in the United States, mothers both in Britain and especially in Germany are institutionally partly sheltered from market forces and may hence fi nd longer work interruptions economically feasible because the penalty attached to these should be more limited and the risk of involuntary employer change much reduced. On the other hand, if generous policy provisions, especially like those in Germany, generate or reinforce strong norms about mothers' noninvolvement in the labor force, this may result in more pronounced statistical discrimination against mothers or may in other ways weaken their overall bargaining power in the market.
AVAILABLE EMPIRICAL EVIDENCE
In recent years, considerable efforts have been made to address the wage effect of motherhood as well as its sources, typically using longitudinal data and panel regression modeling to account for unobserved heterogeneity bias in the analysis. Starting the surge of interest in the issue, Waldfogel (1997) estimated mothers' wage losses at some 6% per child using data from the Panel Study of Income Dynamics; more recently, Budig and England (2001) obtained very similar evidence based on NLSY data. Waldfogel, as well as Budig and England, concluded that wage effects of motherhood are partly explained by mothers' work interruptions and subsequent entry into part-time jobs. Baum (2002b) obtained evidence of high wage costs of childcare breaks at around 3% for one year of work interruption-a wage penalty that was signifi cantly above penalties associated with other types of work interruption considered in that study. Furthermore, according to Waldfogel (1997) and Lundberg and Rose (2000) , wage losses of mothers tend to persist over time, although results in Anderson, Binder, and Krause (2003) showed that mothers' wage losses at least partly decline as the youngest child in the household matures.
Compared with the wealth of American evidence that uses longitudinal data and fi xedeffects estimators to identify the impact of childbirth, corresponding analyses for other countries still tend to be rare. For Britain, a study by Waldfogel (1995) provided estimates of a 9% wage penalty for the fi rst child and a 16% wage penalty for the second child. Like in the United States, accounting for entry into part-time employment explained some of the wage penalty for motherhood but fell short of eliminating the penalty altogether. In a Swedish study, Albrecht et al. (1999) established wage costs of some 2% per year of child-related work interruption for women and 7%-8% for men. For Denmark, Datta Gupta and Smith (2002) even failed to fi nd evidence of a residual wage penalty for motherhood after adjusting for actual labor force experience, yet more recent estimates by Nielsen, Simonsen, and Verner (2004) suggested that private-sector employees suffer a 6% wage penalty per child. For German women, Ondrich, Spiess, and Yang (2003) established that one month of parental leave reduces post-break wage growth by 1.5%. This result was replicated in a study by Ziefl e (2004), who showed persistent wage losses of German mothers on the order of 5% per year of work interruption.
At the same time, even though all the preceding studies were based on longitudinal data, differences in target populations, measurement, and model specifi cation render a comparative reading of the evidence less straightforward than warranted. So far, there are but three studies that have provided explicitly comparative analyses of the wage penalty to motherhood in various advanced economies (Harkness and Waldfogel 2003; Sigle-Rushton and Waldfogel 2007; Stier, Lewin-Epstein, and Braun 2001) . In their seven-country comparison, Harkness and Waldfogel (2003) established small wage costs to the fi rst child in general, wage penalties of some 4%-5% to the birth of a second child in the United States and Sweden, but fairly signifi cant wage losses of 10% and more after a second birth in Germany, the United Kingdom, and Canada. This basic pattern is confi rmed by Sigle-Rushton and Waldfogel (2007) and also in the Stier et al. (2001) analysis of the wage effects of discontinuity in women's job histories. However, because all three studies are based on cross-sectional data, cohort effects as well as other omitted variables might lead to bias in their empirical estimates. In addition, because detailed job history data are lacking in their data sources, none of these studies could address the relative role of different economic mechanisms that generate the wage penalty for motherhood.
Some of these more policy-relevant mechanisms have been addressed in longitudinal studies, though, where a particular focus has been on the role of employer change and mothers' job mobility following childbirth. For example, Baum (2002b) provided evidence that wage losses attributable to motherhood are minimized for mothers who are able to return to their pre-birth employer after child-related work interruptions. This result was replicated in a British-American comparison by Waldfogel (1998a) ; a Canadian study by Phipps, Burton, and Lethbridge (2001) ; and a German study by Ziefl e (2004), who similarly found positive wage returns to staying with pre-birth employers. In consequence, these studies concluded that parental leave regulations may be effective in limiting the wage costs to motherhood by retaining the wage returns to women's fi rm-specifi c human capital. More critically, however, Glass (2004) established generally poorer wage growth for mothers employed with family-friendly employers who operate fl exible work schedules or permit temporary reductions of working hours. Based on aggregate data, Ruhm (1998) also presented evidence for negative wage effects of the introduction of parental leave policies in Europe, especially for more extensive mandates.
DATA AND STATISTICAL MODELING
We base our own estimates of wage penalties for motherhood on cross-nationally harmonized longitudinal data on women's labor market and family behavior in Britain, West Germany, and the United States. More specifi cally, we use data from the NLSY 1979, the GSOEP, and the BHPS to compare women's wage trajectories around childbirth in the three countries.
In our analysis, we adopt a cohort design and hence trace the labor market careers of fi ve cohorts of women largely born during the 1960s in Britain, West Germany, and the United States in the following. First, focusing on cohorts of women permits us to trace the family and labor market experiences of women who shared identifi able macroeconomic and institutional environments during their critical family formation stage. Also, because we have longitudinal wage observations at our disposal, we do not have to rely on the assumption of market equilibrium across cohorts of women in estimating the wage penalty for motherhood from pooled data where cohort effects might bias the results. In addition, each of our panel surveys features annually repeated survey interviews and hence provides high-frequency and prospectively collected information on women's family and job histories. 2 To permit a meaningful analysis, we construct birth cohort data in a way to ensure that our observation window would cover women's life courses between at least their early twenties and up to about their mid-to late thirties. With that requirement at hand, we can empirically track women's wage trajectories for 5 fi ve-year birth cohorts: namely, American women born from 1955 -1959 3 and 1960 -1964 , West German women from birth cohorts 1960 -1964 and 1965 -1969 , and a cohort of British women born between 1965 and 1969. Because we use data up to the 2001 wave of each survey, we standardize our observation window to 18 years for the NLSY and GSOEP: that is, we use NLSY 1979 and GSOEP 1984 -2001 information. Because the BHPS was started in 1991, we have a shorter observation window of but 11 years available in the British case. Besides that temporal fact itself, the most unfortunate implication is perhaps that, unlike in the U.S. and German cases, the BHPS does not permit the construction of data for another fi ve-year birth cohort that could serve as a ready reliability check for the consistency of our empirical estimates within countries over time. 4
Work History Data
For our specifi c analysis of women's wage trajectories around childbirth, it is evidently paramount to construct data that are substantively and behaviorally comparable across countries. To that end, we standardize the data on current jobs at the time of the survey interview to obtain annual panel data on women's wages and job characteristics in the three countries. 5 Most basically, we adopt standard ILO conventions (cf. International Labour Organization 1990) in determining employment status and hence consider wages from any paid work conducted for at least one hour per week at the time of the survey interview, irrespective of legal or tax status of the job in question. In case of multiple job holding, we retain wages only from respondents' main job, which is equated with the job at which respondents worked the longest hours. For respondents' main job so defi ned, we compute gross hourly wages (including per-time shares of bonuses or other extra remuneration) and defl ate the wage data by national Consumer Price Indices to year 2000 prices in national currency units.
Our key independent variable that identifi es the wage penalty of motherhood is simply the number of children born to respondents up to the current survey interview. For the sake of model parsimony, we enter this measure linearly into our regression specifi cation. In preliminary analyses, we also estimated nonparametric specifi cations for this measure. Because we do not fi nd signifi cant evidence for economies of scale in any of our cohorts and countries (cf. also Waldfogel 1998a for similar results in a comparable American-British 2. The NLSY switched to a biannual interview schedule after 1994. Because we use only the NLSY up to the 1996 survey in this article, the only gap in the data is the missing 1995 survey-which we doubt will critically affect our comparative inferences and results.
3. Our analysis incorporates the few cases born earlier than January 1, 1957, in the NLSY data. In practice, the vast majority of cases in the NLSY pre-1960 cohort were born between 1957 and 1959.
4. In preliminary analyses, we also ran analyses using single-year cohorts. Because respective results add few insights to those to be presented later in the article, we pragmatically decided to form fi ve-year cohorts mainly to retain suffi ciently large sample sizes and to hence improve on the precision of the estimates reported here. Detailed estimation results are available from the authors upon request.
5. The BHPS and GSOEP, unfortunately, do not provide suffi cient information on jobs held between interviews to permit the construction of job history data at an even greater level of detail. study), however, our substantive inferences are unaffected by functional form considerations, and we hence report the more parsimonious specifi cations here. Also, because data quality on the presence and date of birth of any adopted children or stepchildren in the household varied across surveys, we omit from the analysis consideration of the impact of nonbiological children on women's careers.
To assess the role of mothers' labor force behavior as a source of the motherhood wage penalty, we further introduce a set of controls that aim to capture essential aspects of mothers' careers around childbirth. Prime among these is women's actual labor force experience and the duration of child-related work interruptions. We construct actual labor force experience from the monthly (BHPS, GSOEP) and weekly (NLSY) employment history calendars provided in the surveys. 6 In addition, we construct the duration of carerelated work interruptions as the total number of months spent out of the labor force while the youngest (biological) child at home was younger than age 6. To ensure the validity of this measure, any spell of reported unemployment, education, and training activities or military service is excluded from consideration. Clearly, this rigid defi nition may fall short of capturing the true duration of women's work interruptions because mothers may choose to stay at home for the sake of older children or because some period of inactivity recorded as a childcare break (according to our defi nition) might have been subjectively classifi ed as inactivity because of illness, elder care, or some reason other than childcare. Nevertheless, this measure has the advantage of providing a behaviorally consistent defi nition of (largely) child-related work interruptions across countries. In much the same vein, we also record whether mothers have changed employers at reentry to the labor force after a childcare break, irrespective of whether women actually had access to maternity leave from their pre-birth employer.
Furthermore, our regression specifi cations will also incorporate a range of human capital measures and job characteristics: years of education; the number of employer changes (other than at reentry after a childcare break); tenure with current employer to fulltime versus part-time status (the latter being defi ned as working fewer than 30 hours per week); public sector employment; self-employment; and, based on the 1988 International Standard Classifi cation of Occupations (ISCO-88), occupational prestige as measured by the Standard I nternational Occupational Prestige Scale (SIOPS; cf. Ganzeboom and Treiman 1996) . Also, we control for any potential cultural or structural devaluation of female occupations (see, e.g., Kilbourne et al. 1994 ) by including the percentage of women in the current occupation at the two-digit level of ISCO-88. In preliminary analyses, we established that these job-status measures exhaust the relevant information in the data. In particular, our substantive inferences are not affected by including detailed industry and detailed occupation instead of the aforementioned measures into our regression specifi cations. In preliminary work, we also estimated enhanced specifi cations that additionally include fi rm size (for employees) and, for the GSOEP and the BHPS, the size of women's own businesses (for self-employed workers). However, because the NLSY data provide only business-size information since the 2000 wave and also have an incomplete coverage of fi rm-size information, we do not present the detailed results from these specifi cations here, but rather provide estimation results for cross-nationally comparable specifi cations only and comment on supplementary results where appropriate.
Under these restrictions, we retain data on more than 2,200 American women born between 1955 and 1959, more than 3,500 American women born between 1960 and 1964, about 1,000 British women born between 1965 and 1969, and some 1,100 German women from each of the two birth cohorts with valid covariate data for this analysis. We observe these women for an average of 10 years in the NLSY and 4 to 5 years in the BHPS and 6. In the BHPS and GSOEP, we supplement the monthly status information collected at each interview with retrospective annual calendar data on respondents' labor force attachment prior to the fi rst survey interview. GSOEP: that is, we have wage rate observations for some 22,000 (fi rst cohort) and 37,000 (second cohort) American women, and about 4,000 to 5,000 wage observations for women from the three European cohorts. Appendix Table A1 provides full descriptive statistics for the estimation samples.
Estimating the Wage Effects of Motherhood
To estimate the wage penalty for motherhood, we rely on fi xed-effects panel data regression models now standard in the empirical analysis on the subject (e.g., Budig and England 2001; Waldfogel 1997) . More specifi cally, we estimate a series of regression models of the form
that relate the log hourly real wage observed for respondent i at time point t to the set of covariates described above. Our key interest naturally centers on the parameter estimates for δ that provides the wage penalty for motherhood, and on the changes observed in δ after measures of mothers' labor force behavior and observable job characteristics are entered into the specifi cation via the covariate vector, Z it . Over and above these effects of primary interest, our regression specifi cation accounts for pure aging effects by including age and its square, and also controls for period-specifi c factors by estimating fi xed survey wave effects via the vector of dummy variables, W it . In addition, we use the fact that we have multiple observations per individual respondent to decompose the error term into a person-specifi c error term, v i , and an observationspecifi c error term, e it . Estimating Eq. (1) by fi xed effects, in fact, has a number of desirable statistical implications in the analysis of the impact of the event of motherhood on women's career prospects (cf. Allison 1994; Greene 2005; Wooldridge 2002 ). Incorporating the person-level error, v i , ensures that the impact of any unobserved, but time-constant, factor affecting women's wages is accounted for by the model, thus eliminating the need to control for time-invariant demographic characteristics, such as race, class background, or women's temporally stable attitudes and preferences. In removing all time-constant differences between women, the fi xed-effects (FE) estimator effectively identifi es the effect of interest from variation over time (the within-component) exclusively: that is, from the changes in women's wages after a change in the number of children. 7 It is important to recognize that in removing the effect of any time-invariant control, the FE estimator indirectly also accounts for potential sample selection into employment due to any observed or unobserved, yet temporally stable, factors. However, when studying the relationship between childbirth and women's career prospects, it is quite plausible that it is dynamic sample selection around childbirth that is more problematic because temporary factors related to, for example, childcare arrangements or the household's economic situation may determine how quickly women return to the labor force. Moreover, dynamic sample selection might affect our comparative inferences whenever the relationship between childbirth and women's employment patterns differs across countries-that is, when, as will be evident from descriptive data, mothers' quick return to work after childbirth is less common in some countries than in others, so that our cross-country inferences were 7. Furthermore, the FE estimator also permits a correlation between the person-level error, v i (i.e., unobserved time-constant characteristics of respondents and their environments), and observed covariates, Z it , thus accounting for potential selection of women into motherhood by any unobserved, but economically relevant, characteristics. Empirically, we do fi nd evidence of a small negative selection into motherhood in the order of r(v i , children it ) = -0.05 in all fi ve cohorts of women in our study. Moreover, although our observed time-varying measures of women's human capital and job characteristics are able to fully account for this correlation in Germany and the United States, negative selection into motherhood appears even more pronounced after full covariate controls (r(v i , children it ) = -0.09) among British women. biased if working mothers represent a more or less positively select group in different countries (cf. Heckman 1974). To account for this possible source of bias, we present estimation results for selectivity-corrected versions of the FE regression specifi cation of Eq. (1), applying the panel data estimator proposed by Wooldridge (1995) . To identify the sampleselection models, we use information on the age of the youngest child in the household, women's marital status (never married, married, separated/divorced/widowed), and their interaction as the exclusion restrictions. 8 Using this setup, we present empirical estimates from a series of selectivitycorrected, FE log wage regressions for each of the fi ve cohorts of women. As a fi rst important quantity, we estimate the gross wage penalty of motherhood in each cohort: that is, the wage opportunity cost per additional child. From this starting point, we will report results from a series of model specifi cations that sequentially include additional observed covariates, Z it , in order to decompose the gross wage penalty into its underlying sources. In that way, we assess the part of motherhood wage penalties attributable to mothers' lack of labor force experience, wage penalties for childcare breaks, wage penalties for employer change at reentry into the labor market, and wage penalties arising from mothers' constrained labor market choices and mobility into mother-friendly employment. We also assess the size of the residual wage penalty that is attributable to either mothers' lower bargaining power or employer discrimination and associated stigma effects of motherhood. To assess the robustness of our results across mothers facing different economic constraints during the key childrearing phase, we fi nally also provide separate estimates of motherhood penalties by marital status.
WAGE PENALTIES TO MOTHERHOOD IN BRITAIN, GERMANY, AND THE UNITED STATES

Motherhood and Women's Careers in Britain, Germany, and the United States
We begin our analysis by fi rst providing some background data on family formation and women's employment patterns in the three countries under study. With respect to family formation, Figure 1 displays cross-country similarities and differences in the timing of fi rst births from the proportion of women having given birth by age. For all fi ve cohorts of women considered here, the median age at fi rst birth clearly is in women's mid-to late twenties, yet German women are more likely to avoid early family formation than both British and American women. By their early twenties, the proportion of American and British women who have already given birth is some 10 percentage points higher than the corresponding fi gures among West German women, although this difference narrows quickly afterward. By age 35, the proportion of women without children is, in fact, lowest among the older cohort of German women at around 20%, while around 25% of American women from both cohorts-and almost 30% of women from the two younger European cohorts-remain childless to that point. 9 However, despite the fact that cross-country differences in family formation appear relatively minor, there are signifi cant cross-country differences in the extent to which women are able to maintain their attachment to the labor market over the key family-formation stage. 8. In other words, we make the substantive assumption that marital status and children's age affect women's decision to work, but not employers' decisions about wages, and therefore we do not include measures of marital status or children's age in the main regression equation directly. 9. Total fertility levels are also relatively similar across the three countries: by the age of 35, the average number of children per woman is about 1.7 in all cohorts except for women from the more recent German cohort, for whom total fertility by age 35 drops to about 1.5 children per woman. Combined with the evidence of Figure  1 , this implies that, again, by age 35, the average number of children per mother is between 1.75 and 1.9 in the two German cohorts but about 2.3 in Britain and in the United States.
Figure 1. Entry Into Motherhood by Country, Birth Cohort, and Age
Sources: GSOEP 1984 GSOEP -2001 BHPS 1991 BHPS -2001 and NLSY 1979-1996. .00
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.80 20  25  30  35  40 Age United States, 1955 -1959 Britain, 1965 -1969 United States, 1960 -1964 Germany, 1960 -1964 Germany, 1965 -1969 As Figure 2 shows, it is only among the two German cohorts that women's employment rates tend to fall sharply when they are in about their mid-twenties. With employment rates of 60% and higher during their early twenties, women in all fi ve cohorts and three countries have evidently made important inroads into the labor market. However, although American and British women are able to maintain overall employment rates of their mid-twenties into the early and mid-thirties (when they again rise, at least among U.S. women), employment falls by a full 10 percentage points among German women by their early thirties and rebounds to its earlier level only by their late thirties.
Proportion of Women Having Given Birth
The key factor behind this result clearly is women's labor force attachment around childbirth. Even focusing on the subgroup of women working up to childbirth-that is, the group of mothers highly attached to the labor market-the data compiled in Figure 3 document sharp country differences in mother's employment behavior during the fi rst fi ve years after having given birth at time point T + 0. Pooling data on births across all levels of parity for sample size considerations, we see a strong commitment to continuous labor market attachment among American mothers from both cohorts. In fact, after any childbirth, employment rates immediately jump back to some 65% and remain so during the next years. That is, the majority of mothers in the United States return to work immediately after childbirth and maintain a high level of labor market attachment subsequently, whereas only a minority of mothers drop out of the labor force for extended periods of time-despite the fact that many American mothers will have a second or even third birth. The picture is quite similar in Britain, with the only difference being that British mothers are much more likely to take off the fi rst year after childbirth. For German women, however, Figure 3 shows a pronounced tendency to take long childcare breaks, of course entirely consistent with the country's generous system of statutory parental leave. In fact, even among women working pre-birth, only about 20% maintain a continuous attachment to the labor force. Moreover, although employment rates steadily rise as mothers return to work, mothers' employment rates in Germany are a full 15 percentage points below those for British and American mothers even fi ve years after childbirth. 10
Changes in Women's Labor Force Behavior Around Childbirth
Childbirth often implies broader changes in women's labor market behavior than merely interrupting work for a shorter or longer period. Rather, in seeking to realize adequate work-family arrangements, women may opt for continuing careers in more mother-friendly environments, such as in occupations, fi rms, and industries that offer the necessary fl exibility or more appropriate work conditions, even if at the price of lower wages. To obtain some comparative insights into the strength of women's economic response to childbirth, we turn to Table 1 , which presents estimates of partial correlation coeffi cients r ∆x∆z . ∆age, ∆time,vi between motherhood and the change in women's observed labor market status. That is, and consistent with the FE estimates to be presented later in the article, we report partial 10. In fact, neither pooling data on all births nor focusing on working women affects our inferences about cross-country differences in this case. Because there is a negative relationship between parity and labor force attachment in all cohorts, pooling the data affects the estimated level of the employment rate (compared with Figure 3 , rates would be about fi ve percentage points higher in all cohorts and countries if only fi rst births were considered), but does not drive any of the cross-country differences we observe. Similarly, there is a positive relationship between women's pre-and post-birth employment status, so that employment rates provided in Figure  3 are well above those for the population of all mothers. Yet again, because this level effect occurs in all countries and cohorts, this does not signifi cantly affect our inferences about cross-country differences in women's employment behavior around childbirth.
Figure 2. Women's Employment Rates by Country, Birth Cohort, and Age
Sources: GSOEP 1984 GSOEP -2001 BHPS 1991 BHPS -2001 and NLSY 1979-1996. United States, 1955 -1959 United States, 1960 -1964 Germany, 1960 -1964 Germany, 1965 −1969 Britain, 1965 -1969 .50
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Figure 3. Employment Rate After Childbirth by Country and Birth Cohort: Births to Women Working Prior to Birth Only
Note: Births of all parities to mothers who were working pre-birth (i.e., at T -1) only. T + 0 is the year of birth.
Sources: GSOEP 1984 GSOEP -2001 BHPS 1991 BHPS -2001 and NLSY 1979 . Germany, 1960 -1964 Germany, 1965 -1969 Britain, 1965 -1969 United States, 1955 -1959 United States, 1960 -1964 .30
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correlations between number of children and various aspects of labor market activity using de-meaned data in order to control for individual fi xed effects, v i , and to focus on the dynamic components of variation in human capital and job characteristics exclusively. Moreover, the correlations between motherhood and job status have been purged from their temporal association with respondents' age as well as survey-year fi xed effects. Unsurprisingly, the most readily apparent economic response of women to motherhood is to take some time out for childcare. For all three countries and in each of the fi ve cohorts, we fi nd a strongly negative correlation between women's actual labor force experience and the number of children. Similarly, the duration of childcare work interruptions sharply increases with the number of children for all fi ve cohorts of women. In addition to taking time out for childcare, motherhood also implies signifi cant changes in women's job status and labor force behavior after they return to the labor force, however. First, returning to the labor force is often associated with a change of employer, as evident from the strong linear association between number of children and number of employer changes at reentry. 11 On the 11. Because, by defi nition, that variable is conditional on motherhood, the linear correlation reported in Table 1 downplays cross-country differences in the prevalence of employer change at reentry, however. As evident from the descriptive data in Appendix Table A1 , rates of employer change at return to the labor market are clearly far lower among German mothers than in both Britain and the United States, as would be expected from Germany's more extensive statutory parental leave arrangements. The striking cross-country difference evident in Table A1 is easily reconciled with the evidence of Table 1 by the recognition that German mothers make fewer reentries to the labor market overall because their long parental leave entitlements often permit continuous, yet still protected, absence from work across multiple births. Variable 1960 Variable -1964 Variable 1965 Variable -1969 Variable 1965 Variable -1969 Variable 1955 Variable -1959 Variable 1960 Variable -1964 Actual Sources: GSOEP 1984 GSOEP -2001 BHPS 1991 BHPS -2001 and NLSY 1979-1996. *p < .05; **p < .01 other hand, these job change risks specifi cally faced by returning mothers do not translate into higher job mobility among mothers overall. In fact, the overall correlation between number of children and number of employer changes is negative because other than at the point of reentry to the labor market after a childcare break, mothers tend to be signifi cantly less likely to switch employers than childless women. In consequence, the observation that mothers tend to have accumulated less tenure with their current employer largely stems from their lower level of actual experience relative to women without children, whereas the partial correlation between tenure and number of children becomes zero or even positive after differences in actual experience are accounted for. 12 Besides these immediate effects of work interruptions due to childcare responsibilities, a range of changes in women's economic behavior after motherhood are apparent in all fi ve cohorts and in each of the three countries. In all three countries, mothers apparently tend to invest less in formal education and training than comparable childless women and hence tend to fall behind in terms of levels of education. Also, mothers' tendency to seek out more mother-friendly job environments that permit a more fl exible integration of work and caregiver roles is readily apparent from Table 1 . For all the cohorts and countries in this study, motherhood increases the likelihood of working part-time, and implies mobility into lower-prestige and typically female occupations as well as entry into self-employment. It is interesting that there is no consistent relationship between the number of children and employment in the public sector in our data.
Although it is important to note these broad similarities in women's labor market responses to motherhood, it is of equal interest to point out systematic differences in mothers' behavior across countries. In fact, Table 1 provides consistent evidence of a striking difference between American women on the one hand, and British and German women on 12. Partial correlation coeffi cients between tenure and number of children after differences in actual experience are accounted for are -0.003 for Germany, 1960 Germany, -1964 0.044 for Germany, 1965 0.044 for Germany, -1969 the other. On many of the observed human capital and job status measures, mothers from the two European countries apparently make much more strongly family-oriented labor market choices in response to motherhood than do American women, despite the fact that the two American cohorts are 5-10 years older and hence, for example, might have had less exposure to the changes brought by the women's liberation movement. This observation applies in particular to the loss of actual labor force experience, but also to mobility into part-time jobs and low-prestige occupations. In each of these cases, the partial correlation coeffi cients among both British and German women are at least about twice as high as in the American data. 13 In addition, Germany seems unique in terms of a disproportionately strong linear relationship between number of children and duration of work interruptions. This strong relationship suggests that scale effects in childcare time are smaller in Germany than in both Britain and the United States, where, at the margin, mothers seem to devote less time off to their second and subsequent children; on the other hand, German mothers also experience fewer employer changes at reentry than both British and American mothers (cf. Appendix Table A1 ). Also, we observe particularly strong evidence of systematic mobility into female occupations among British women, which has no parallel among either American or German mothers. Taken together, however, it is evident that German and British mothers are much more likely than American mothers to curb their own careers by, for example, downgrading occupational aspirations and sharply reducing hours of work in response to motherhood.
The Wage Penalty for Motherhood in Britain, Germany, and the United States
To assess whether and how these changes in women's labor force attachment translate into differential wage trajectories following childbirth, Table 2 provides our parameter estimates for the wage penalty for motherhood in the five birth cohorts and three countries included in our study. More specifi cally, Table 2 shows parameter estimates from a series of FE regression specifi cations that seek fi rst to establish the per child wage penalty faced by mothers in the three countries, and then to decompose the raw wage penalty into its constituent sources by successively including a broader set of observed covariates, Z it , into the regression specifi cation. In this vein, we present fi ve estimates of the wage penalty for motherhood for each of the fi ve birth cohorts of German, British, and American women: specifi cation A provides our estimate of the raw wage penalty for motherhood from a specifi cation that excludes any control for women's actual labor market behavior (that is, the covariate vector, Z it , is empty). From this baseline, we elaborate on our regression specifi cation by including actual labor force experience ( specifi cation B). We then add the total duration of childcare-related work interruptions (specifi cation C); employer change at reentry to the labor market after a childcare break (specifi cation D); and, fi nally, our full set of human capital and job status variables ( specifi cation E). Because our observed covariates should tap key aspects of the human capital and the compensating differentials explanation of the wage penalty for motherhood, observing a residual wage penalty in the fi nal specifi cation would indicate that noncompetitive mechanisms, such as mothers' reduced bargaining power or statistical discrimination by employers, are potentially important elements of an explanation for why children lower women's wages. 13 . Because of the shorter observation window available from the BHPS, the negative correlation reported for actual labor force experience in Table 1 probably overstates the respective behavioral change among British mothers. In consequence, a country comparison using similar observation windows should probably have Britain more clearly located in an intermediate position between the American and German cases. Model 1960 Model -1964 Model 1965 Model -1969 Model 1965 Model -1969 Model 1955 Model -1959 Model 1960 Model -1964 Specifi Notes: Coeffi cients are for the per child penalty in log wage regressions for the female labor force only. Parameter estimates for controls are omitted for presentation; full results are available from the authors upon request. Tables 3 and 4 provide full estimation results for models D and E. Selectivity-correction terms are identifi ed from age of the youngest child in the household, marital status (never married, married, separated/divorced/widowed), and their interaction. Asymptotic standard errors are in parentheses. : GSOEP 1984 : GSOEP -2001 BHPS 1991 BHPS -2001 and NLSY 1979-1996. 
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As shown in Table 2 , motherhood is consistently associated with a signifi cant wage penalty in each of the fi ve cohorts and three countries, but the magnitude of the wage penalty differs across countries and cohorts. Consistent with earlier comparative research based on cross-sectional data, we fi nd the wage penalty for motherhood to be highest among German women, where we establish a wage penalty on the order of 16%-18% per child in both birth cohorts. In comparison, the raw wage penalty for motherhood was 13% among British women born between 1965 and 1969, but only around 9% for American women born in the late 1950s. In the younger cohort of American women, the wage penalty for motherhood has increased to 16% per child, however. Because of the incorporation of a sample selection correction, our FE estimates of the wage penalty for motherhood tend to be on the high end of those reported in earlier longitudinal studies for Britain (e.g., Waldfogel 1995) and the United States (e.g., Budig and England 2001; Waldfogel 1997) . However, because neither the relative ranking of countries and cohorts nor the decomposition of the wage penalty into its constituent sources is affected by the dynamic sample selection correction, differential selectivity of mothers into employment cannot account for the cross-national differences we observe. 14 Also, our results are unaffected by the linear 14. Full estimation results for standard FE specifi cations without dynamic selectivity correction are available from the authors upon request. specifi cation for number of children adopted here, since we do not fi nd evidence of relevant economies of scale in supplementary analyses.
The fi nding that mothers face signifi cant wage penalties in all the cohorts and countries in our study is a far cry from any presumption that the same economic mechanisms would be driving these penalties, however. To be sure, the fact that mothers tend to accumulate less work experience is of some importance in explaining the wage penalty for motherhood in each cohort, although it is equally clear that differential human capital accumulation is, at best, one among several relevant economic processes. For each of the fi ve cohorts in our study, our estimate of the wage penalty for motherhood in specifi cation B, which incorporates actual labor force experience, is considerably below the raw penalty obtained from model A. Net of differential work experience, the wage penalty is, respectively, about 4% and 7% per child in the older and younger U.S. cohorts; this suggests that actual work experience alone accounts for more than half the total wage penalty for motherhood among American mothers. Similar, although somewhat weaker, relationships are evident for both Britain and Germany, where wage penalties for motherhood amount to about 9% and 13%-15%, respectively, in specifi cation B. That is, although mothers' lower labor force experience accounts for a signifi cant fraction of the overall wage penalty for motherhood, other factors apparently come into play as well.
Even more interesting is that Table 2 provides clear-cut evidence that the processes driving the wage penalty for motherhood differ across countries. The incorporation of additional covariates that describe women's labor force behavior in specifi cations C-E successfully accounts for the wage penalty for motherhood among British and American women but contributes very little to our understanding of the nature of mothers' disadvantages in the German labor market. In fact, work interruptions for childcare, employer change at reentry to the market, and any of the other measures of labor force behavior included in the fi nal specifi cation E do not seem to have much of an effect on the wage penalty for motherhood in Germany. Throughout models C-E, the wage penalty for motherhood among German women of both cohorts steadfastly remains at about 11%-12% per child and is hence, especially for the older German cohort, virtually unchanged from the evidence obtained from specifi cation B, which controlled for actual labor force experience only.
This fi nding is in stark contrast to our results for British and American women. In the American labor market, each of the additional factors considered in specifi cations C-E has its role to play in explaining why mothers experience wage losses relative to childless women. The duration of care-related work interruptions, employer change at reentry into the labor market, and women's other economic responses to motherhood as captured in model E all contribute to the explanation of the wage penalty for motherhood. In quantitative terms, work interruptions are estimated to imply a penalty of 1 to 2 percentage points per child, employer change at reentry about another 1 percentage point, and other labor force behaviors combined account for about 1.5 percentage points of the wage penalty for motherhood in the two American cohorts. Taken together, these various factors then explain virtually all the wage penalty for motherhood in the older U.S. cohort and reduce the wage penalty to about 3% per child among American women born in the early 1960s.
The picture for British women is yet different again, although like in the U.S. data, women's observed labor market behavior is fully suffi cient to account for the wage penalty for motherhood. What is more, and unlike what is observed for American women, the key factor that entirely explains the wage penalty of motherhood net of actual experience is mothers' work interruptions for childcare. These alone are associated with a suffi ciently large penalty to account for more than 6 percentage points of the wage penalty for motherhood that remained after controlling for actual labor force experience. In addition, employer change at reentry to the labor force similarly is associated with signifi cant wage losses and fully picks up what has remained of the wage penalty for motherhood in specifi cation C. 15
Choices That Count: Mothers' Labor Market Behavior and Wage Determination
The preceding results strongly suggest signifi cant country differences in processes of wage determination, and specifi cally in the role that mothers' labor force behavior following childbirth plays for their wages. To assess these differences in wage structures in somewhat greater detail, Table 3 provides the estimates from our full model, which incorporates the impact of mother's interruption and reentry behavior as well as the impact of changes in job characteristics following childbirth (i.e., specifi cation E of Table 2 ). In particular, our full model incorporates a range of human capital variables, controls for a broad range of job characteristics, and systematically addresses potential interaction effects between job characteristics and part-time status.
With respect to the role of women's return behavior, the regression estimates in fact underscore the sources of the striking cross-country differences that were apparent in the preceding decomposition of the wage penalty for motherhood. Consistent with earlier American research (cf. Budig and England 2001; Waldfogel 1998a in particular), our estimates imply that time out of the labor market is costly to American women because human capital accumulation is such an important determinant of wages since returns to experience are clearly well above those for women in Europe. Over and above human capital accumulation forgone, however, American mothers also incur signifi cant wage penalties for care-related work interruptions and employer changes at returning to the labor market after a childcare break. Although respective effects on the order of 2 to 3 percentage points may appear small from the evidence of Table 3 , the full specifi cation includes many variablesnamely all job characteristics (i.e., our controls for job and occupational mobility)-that are better perceived as intervening variables that already partly explain why interruptions and employer change generate wage losses for mothers. In our estimates from the specifi cation that omits these controls (that is, specifi cation D of Table 2), the wage penalty for the fi rst year of a child-related work interruption amounts to some 7% in the older U.S. cohort and even 11% in the younger one, and the full wage penalty of an employer change at return to the labor market is estimated at 3%-4%. 16 In many respects, mothers' return behavior is even more important in the British labor market. Besides the fact that returns to actual experience are meager after the duration of work interruptions has been controlled for, women are more strongly penalized for extensive child-related work interruptions as well as for employer changes at return to the labor market than was evident from the U.S. data. In fact, one year of childcare-related work interruption carries a wage penalty of a full 16% (cf. also Joshi, Paci, and Waldfogel 1999) ; moreover, the nonlinearity apparent for this relationship is much weaker than in the U.S. labor market. Furthermore, as in Waldfogel (1995; 1998a) , employer change at reentry after childcare breaks implies a 5%-6% wage cost to British women, which is almost twice as high as for American women. 17 However, both the British and the American results sharply contrast with those of German women, for whom we 15. These results are qualitatively also robust to the inclusion of fi rm size and, for Britain and Germany at least, size of own businesses as additional controls. Clearly, both increasing fi rm size and running a self-employed business with employees confer wage returns to women. Accounting for this effect does not at all affect the motherhood wage penalty among American and British women, however, because mothers do not allocate themselves differently by employer size in either labor market. Among German women, though, fi rm size accounts for up to one-half percentage point of the wage penalty because these mothers tend to leave large enterprises for entering small establishments.
16. Full results are available from the authors upon request. 17. Our parameter estimate from the model without controls for job characteristics is -6.2%. Variable 1960 Variable -1964 Variable 1965 Variable -1969 Variable 1965 Variable -1969 Variable 1955 Variable -1959 Variable 1960 Variable -1964 Number of Children -0.105** -0.122** 0.006 -0.008 -0.030** (0.020) (0 fi nd no evidence of any negative effect of employer change at return to the labor market nor any marked negative effects of work interruptions (particularly for the older cohort of German women). 18 On the other hand, our results from Table 2 suggest that the implications of job characteristics and hence the relationship between post-birth job mobility and the wage penalty for motherhood differ across countries. More specifi cally, job mobility seemed most clearly to create wage disadvantages for U.S. mothers in the sense that controlling for job mobility accounted for a combined wage penalty of around 1.5% per child (cf. Budig and England 2001 for similar results), an effect that is present for neither Germany nor Britain. To understand the sources of this cross-country difference, we note that although mobility into low-prestige and female occupations and mobility into self-employment are associated with lower wages for women in all cohorts and countries, respective wage effects are typically more pronounced in the American labor market. For example, selfemployment has more negative wage implications for American than for German women, 19 and mobility into female occupations is more heavily penalized among American women than among both British and German women (cf. also Kilbourne et al. 1994) . Also, tenure with the current employer, which mothers tend to lack, has more positive wage effects for American women than for British or German women.
Furthermore, we observe some fairly complex interactions of these effects with part-time status that also vary across countries. First, the evidence on the main effect of part-time status is quite mixed across countries and cohorts, suggesting that mobility into part-time employment in itself is not clearly associated with lower wages. However, if entering part-time employment occurs in conjunction with mobility into a more female occupation, then, at least in the U.S. labor market, this clearly further exacerbates the wage loss associated with entering female occupations in the fi rst place. Also, entering low-prestige occupations on part-time status exacerbates women's wage losses for women in Britain and for women in the older U.S. cohort. Finally, entering selfemployment on a part-time basis clearly has much less negative wage consequences in all 18. This also holds true in models without controls for job characteristics: that is, those reported as specifi cation D in Table 2. 19. Closer analysis suggests that lower wage penalties to entering self-employment in Germany may be explained from compositional differences. Disaggregating the self-employed by business size (as possible in the German and British data) results in relatively similar wage effects that increase with business size. The key difference between German and British women-and by implication, perhaps, also American women-would then lie in the extent to which women are able to enter larger businesses-potentially by joining existing or family-run ones-that provide earnings stability during the family formation stage. Relative to female self-employment in Germany, the proportion of female solo entrepreneurship is signifi cantly higher in Britain. (Table 3, continued) Germany, Germany, Britain, United States, United States, Variable 1960 -1964 1965 -1969 1965 -1969 1955 -1959 1960 -1964 Number Table 2 ). Additional controls are age, age squared, and fi xed eff ects for survey year. Selectivity-correction terms are identifi ed from age of the youngest child in the household, marital status (never married, married, separated/divorced/widowed), and their interaction. Asymptotic standard errors are in parentheses. : GSOEP 1984 : GSOEP -2001 BHPS 1991 BHPS -2001 and NLSY 1979-1996. *p < .05; **p < .01 cohorts but the older German cohort (where self-employment is not associated with any wage loss to begin with). In Germany, part-time jobs in the public sector are particularly attractive, whereas in the U.S. labor market, it is full-time jobs in the public sector that provide a wage advantage to women. Taking these observations together, and short of conducting a formal decomposition analysis at this point, it would seem that it is mainly the stronger devaluation of female occupations, and especially part-time employment in these occupations, seen in the U.S. labor market that explains why mothers' post-birth job mobility is associated with a wage penalty in the United States but not in the two European countries.
Sources
A Robustness Check: The Wage Penalty for Motherhood by Family Status
To assess the robustness of our fi ndings before concluding, Table 4 provides disaggregated estimates of the wage penalty for motherhood by family status in our fi ve cohorts. More specifi cally, we distinguish whether mothers were able to draw on continuous spousal support during the key childrearing ages or whether mothers experienced any spell of single parenthood while children younger than the age of 6 were present in her household. Presumably, and despite various targeted programs existent in each country, economic constraints will be more severe for single mothers who are then less likely to be able to withdraw from the labor force for childcare, let alone for an extended period of time. If so, the wage penalty among single mothers should generally be lower than that experienced by married or cohabiting women, who will be more likely to fall back on the traditional gender division of labor for at least some time after childbirth. Also, the component of the wage penalty for motherhood that is related to lack of work experience and the duration of work interruptions should be smaller among single mothers in this case. On the other hand, the lack of a partner may also imply that single mothers assume-or, for that matter, are believed to assume-extra responsibility for the well-being of their children such that the residual wage penalty for motherhood is particularly pronounced because of either real declines in productivity or bargaining power, or increased statistical discrimination as a consequence of respective employer beliefs.
Our empirical results actually largely bear out these expectations, particularly for single mothers in the two European countries. That is, like Budig and England (2001) , we fi nd virtually no evidence of differences in the wage penalty for motherhood between married and single mothers in the U.S. data; yet for both Britain and both German cohorts, we observe much smaller penalties among single mothers. In Germany, the wage penalty for motherhood among single mothers is less than 10% per child and thus merely half the wage penalty experienced by married women. Similarly, we establish a modest and, largely because of small sample size, statistically insignifi cant wage penalty of 4.4% per child among single mothers in Britain, which is merely about one-third of the 13.5% wage penalty faced by married women in Britain.
In addition, because of the shorter duration of work interruptions among single mothers, the impact of lack of work experience and work interruptions on the wage penalty generally tends to be smaller among single mothers than among married mothers. Finally, at least among the younger German and American cohorts, there is evidence of a substantial residual wage penalty for motherhood among single mothers. Because we observe no residual wage penalty for motherhood for married mothers in the U.S. labor market, this may indicate that either discrimination against lone mothers became more serious or actual care demands on single mothers have risen in the younger cohort of American women.
Taken together, however, the evidence presented in Table 4 then also implies that cross-country differences in the wage penalty for motherhood as well as its sources are particularly pronounced among married women. It is for married women that we clearly observe the largest wage penalty in Germany and the smallest one for the older U.S. cohort. Also, there is an even more striking contrast between the fact that lack of experience, the Model 1960 Model -1964 Model 1965 Model -1969 Model 1965 Model -1969 Model 1955 Model -1959 Model 1960 Model -1964 Married Notes: Coeffi cients are for the per child penalty in log wage regressions for the female labor force only. Parameter estimates for controls are omitted for presentation; full results are available from the authors upon request. Selectivity-correction terms are identifi ed from age of the youngest child in the household, marital status (never married, married, separated/divorced/widowed), and their interaction. Asymptotic standard errors are shown in parentheses. : GSOEP 1984 : GSOEP -2001 BHPS 1991 BHPS -2001 and NLSY 1979-1996. *p < .05; **p < .01 duration of work interruptions, and (more often involuntary) employer change at reentry are entirely suffi cient to account for the wage penalty in Britain and the United States on the one hand, and the observation that fully two-thirds of the truly sizeable wage penalty for motherhood in Germany is residual to our fi nal model specifi cation. Because the traditional gender division of labor and concomitant changes in women's labor force behavior after childbirth are more pronounced among married mothers, and especially so in Germany, the observed patterns seem to suggest a direct nexus between the traditional gender division of labor and the wage cost to motherhood. For the German results in particular, this implies that even though parental leave policy is clearly effective in limiting involuntary employer change and other adverse direct effects of lengthy work interruptions, a more worrisome side effect of Germany's extensive entitlements may be that traditional gender roles are reinforced, which then also indirectly weakens mothers' position in the labor market through reinforcing respective employer expectations.
Sources
SUMMARY AND CONCLUSIONS
Using extensive and cross-nationally harmonized panel data on women's job histories around childbirth, this article has documented signifi cant wage penalties for motherhood in three advanced economies. Accounting for the potential selectivity of women's employment after childbirth, we obtain estimates of the wage penalty for motherhood between about 10% and 18% per child in fi xed-effects regression models, with the penalty for German mothers tending to be at the top end and wage penalties for British and American mothers being somewhat smaller and more in the lower end of that range. Our estimates are thus consistent with country rankings reported in earlier comparative studies based on cross-sectional data (cf. in particular Harkness and Waldfogel 2003; Sigle-Rushton and Waldfogel 2007; and Stier et al. 2001) although the quantitative estimates of the wage penalty from our preferred specifi cations tend to be well in the upper range of estimates reported in previous research, and more often than not exceed them by a signifi cant margin.
Largely, we fi nd that previous research has tended to underestimate the wage penalty for motherhood because dynamic sample selection into employment has not been systematically accounted for. Since we fi nd some positive sample selection to be an empirical feature of mothers' careers in all three countries in this study, conventional estimators will underestimate the wage penalty for motherhood. In fact, the resulting misspecifi cation may also be responsible for some discrepancies between results reported in longitudinal studies and those reported in earlier comparative research based on cross-sectional data. For example, unlike the cross-sectional cross-country studies by Harkness and Waldfogel (2003) and Sigle-Rushton and Waldfogel (2007) , but like Waldfogel's (1998a) British-American comparison based on longitudinal data, we do not fi nd evidence of any nonlinearity in the effect of the number of children on mothers' wages. These details aside, however, it seems more important to note the larger substantive implications of our study here: because we fi nd systematic cross-country differences in the wage penalty for motherhood in an analysis that uses harmonized longitudinal data and regression specifi cations that account for unobserved heterogeneity and dynamic sample selection, we can rule out the possibility that the cross-country differences we and others have reported are merely a consequence of differences in survey populations, measurement, model specifi cation, or cross-country differences in labor market participation and the resulting degree of positive sample selection into the population of working mothers (cf. Harkness and Waldfogel 2003 for a similar conclusion, although based on cross-sectional data).
How then does one explain these cross-country differences in mothers' labor market prospects, and why should the family gap in wages be systematically smaller in the unfettered labor market of the United States than in European countries like Britain and, especially, Germany that provide stronger public support to families? At fi rst glance, this result is all the more counterintuitive because our own results show the U.S. labor market to be much less mother-friendly than its European counterparts. Whether it comes to the returns to labor force experience, job mobility, and tenure-or to the wage penalty associated with mobility into part-time jobs, low-prestige occupations, self-employment, or employer change at reentry after a childcare break-the U.S. labor market consistently tends to most strongly reward continuous labor market attachment; the wage penalties associated with mothers' career-curbing behavior, such as entering part-time jobs and typically female or low-prestige occupations, are consistently much smaller in both Britain and Germany.
However, it is important to recognize that women in the United States seem to be acutely aware of the structure of the American labor market and act accordingly. Overall, the labor market behavior of American mothers is much more market oriented than that of their British or German counterparts: American mothers take much less time off for childcare, and they are much less likely to enter part-time jobs, typically female jobs, or low-prestige occupations in response to childbirth than mothers in Britain and Germany. In other words, our results imply that if American mothers behaved like their European sisters, they would see their total wage costs of motherhood soaring, whereas European mothers might actually see somewhat (although not very much, given weak market incentives) reduced wage penalties for motherhood if they behaved in a more marketoriented fashion.
In addition, our analyses also point out that although Britain and, especially, Germany have succeeded in containing some of the labor market processes that put U.S. mothers at a disadvantage, economic mechanisms that are less relevant in the U.S. context assume prominence in explaining the wage penalty for motherhood in Europe. Specifi cally, the high penalty associated with child-related work interruptions in Britain, and even more so the excessive residual wage penalty established for German mothers, strongly suggest that mothers are more strongly penalized as a group in Europe than in the U.S. labor market. Given that we have used extensive controls for human capital at the micro level, that we have no evidence for a residual wage penalty other than in the German labor market, and that raising children is a taxing responsibility for American, British, and German families alike, it seems diffi cult to reconcile this result with strictly productivity-based explanations. Also, given that wages are typically set collectively in Germany in particular, it seems hard to argue that mothers' reduced bargaining power vis-à-vis their individual employer would be crucial in this. Rather, the most plausible reading would seem to be that employers are actually successful in passing on the economic costs of family policy mandates to mothers through, for example, processes of statistical discrimination, and that triggering respective responses might be an unintended consequence of more generous family policy provisions, especially perhaps policies as extensive as those of the German parental leave program. As others have advanced similar arguments before (cf. Mandel and Semyonov 2006; Ruhm 1998) , we hope this study contributes to an emerging body of social science research that stringently assesses contextual and institutional determinants of women's careers. Germany, 1960 -1964 Germany, 1965 -1969 Britain, 1965 -1969 United States, 1955 -1959 United States, 1960 -1964 Sources: GSOEP 1984 -2001 BHPS 1991 BHPS -2001 and NLSY 1979-1996. 
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